The multi-institutional ARIES study has examined the physics, technology, safety, and economic issues associated with the conceptual design o f a tokamak magnetic-fusion reactor. The ARIES-I variant envisions a DT-fueled device based on advanced superconducting coil, blanket, and power-conversion technologies and a modest extrapolation o f existing tokamak physics. A comprehensive systems and trade study has been conducted as an integral and ongoing part o f the reactor assessment in order t o identify an acceptable design point t o be subjected t o detailed analysis and integration as well as t o characterize the ARIES-I operating space. Results o f parametric studies leading t o the identification o f such a design point are presented.
INTRODUCTION The Advanced Reactor Innovation and Evaluation Study (ARIES)'
is a multi-year, multi-institutional effort t o develop several visions o f the tokamak as an attractive magnetic-fusion reactor with enhanced economic, safety, and environmental features. One approach, ARIES-I, combines advanced superconducting coil, blanket, and power-conversion technologies with a modest extrapolation o f existing first-stability-regime tokamak physics (i.e., equilibrium, stability, and transport). This approach,' which contrasts with possible extrapolations3 o f both near-term physics and engineering, attacks the current-drive problem by reducing the plasma current, with increased on-axis field being used t o compensate for the otherwise low-beta plasma that results. As a part o f this study, the reactor operating space, key tradeoffs, and crucial sensitivities are examined using a comprehensive systems model t o identify an acceptable ARIES-I design point t o be subjected t o detailed engineering-design analysis and integration. Additionally, the parametric variations characterize the robustness o f the ARIES-I "design window" and establish the context o f any specific design point, given unresolved uncertainties and future developments in both physics and engineering. The ARIES study provides an opportunity in the decade since the STARFIRE study4 t o integrate in a fairly detailed model the key tokamak features and subsystems that have been examined in recent years using simpler model^.^,^. Results of plasma engineering, blanket and shield, impurity-control, magnet, power-conversion, maintenance, tritium-handling, safety, and other analyses are integrated, sometimes in approximate form, into a systems optimization model, which typically uses cost o f electricity (COE) as an object function. Key aspects o f the ARIES-I physics model are summarized in Sec. II, and the engineering and costing models are discussed in Sec. Ill. Representative parametric results leading to the reference ARIES-I design point are presented in Sec.
IV. Conclusions o f the work t o date are summarized in Sec. V.
II. PHYSICS MODELS
The axisymmetric tokamak plasma equilibrium is described by the major toroidal radius, R T . minor plasma radius, a, vertical elongation K = b / a , triangularity, 6, and standard radial profiles of density { n ( The systems code incorporates a series o f computational search loops (e.g., fixed A and variable a) which solve for the FPC physics and engineering characteristics.
Subject t o certain constraints (e.g., B+= < B M A~, radial build, etc.), cost dependencies are identified and the key interactions between system variables are determined. Design points identified by this procedure are subjected t o more detailed analysis and subsystem design, with conceptual-design results being fed back t o the systems-design code throughout the project for further optimization and refinement. Ongoing calibrations with separate subsystem models are made. The system code, therefore, is used as an actual tool in the iterative conceptual-engineering-design process.
IV. RESULTS A. DESIGN SPACE
A typical result of the systems model is summarized in 
B. DESIGN POINT
Key operating parameters of the ARIES-I design point as determined by the systems tradeoffs described in Figs. 1-4 are summarized on TABLE II. This design point provides a basis for more detailed conceptual engineering design leading t o a "reference" design as well as serving as a point o f departure for sensitivity studies o f important physics (e.g. plasma profiles, Troyon coefficient, bootstrap-current fraction, etc.), engineering (e.g. blanket/shield thickness, coil stress, conductor field limits, thermalconversion efficiency, etc.), and cost (unit costs, plant availability, etc.) variables.
As an example o f a physics sensitivity study, 
